
especially of the heart rate, rather than a slowing.
But the dilating effect of the camphor group on the
peripheral blood vessels could well be utilized by
external applications of alcoholic menthol solutions.

The group of drugs that stands' out as eminently
satisfactory in the conditions mentioned is the digitalis
group. The principal two members deserving prime
consideration are digitalis, its preparations and active
principles, and those of strophanthus. One must bear
in mind that absorption of digitalis from the gastro¬
intestinal tract is slow, and that, even after it reaches
the blood, the effect on the heart is markedly delayed.
But such action, once begun, is sustained for some

time, while the opposite is the case with strophanthus,
in which cardiac reaction is more prompt but not long
sustained. Therefore, for emergency cardiac stimu¬
lation the strophanthus group is indicated, while the
digitalis group has its place when conditions permit
delay of reaction until the cumulative but sustained
effect is reached.

IMPROPER ADMINISTRATION OF DRUGS

As an illustration of improper mode of administra¬
tion of drugs, let me cite two examples. Magnesium
sulphate is well known to all of us as an efficient saline
laxative ; but few physicians remember that the rapidity
of its action is in inverse proportion to the concentra¬
tion. The greater the concentration, the slower is the
action, and, inversely, the less the concentration the
more prompt the response. Therefore, if we wish to
obtain prompt results from a dose of Epsom salt it
should be administered with a large amount of water,
while in cases in which delayed action is required or

absorption of fluids from the tissue is aimed at, the
less water used for conveying it, the better the results.
This drug, too, may be made palatable by the addition
of a little citric acid and sugar or by the admixture of
some orange juice to the water used as solvent.

Another example of improper drug administration
is furnished by the usual methods of prescribing diges-
tants. We know that carbohydrate digestion, initiated
in the mouth, is continued for some time in the cardiac-
end of the stomach until the gastric secretion attains a

certain degree of acidity. Then, about thirty minutes
after food reaches the stomach, the pepsin and rennin
in the presence of the hydrochloric acid begin their
enzymic action. It becomes at once apparent that the
administration of pepsin and hydrochloric acid imme¬
diately after eating will inhibit any carbohydrate diges¬
tion in the stomach. Yet most prescribers direct pep¬
sin to be taken immediately after eating. Logically
they should not be taken until from thirty to forty-five
minutes after eating. In the case of pancreatin medi¬
cation even greater sins are committed. This collection
of enzymes is normally active in the small intestine, in
an alkaline medium, and begins its work in from two
to three hours after eating.

Pancreatin belongs to the proteins and is subject to
all the chemical laws affecting them. If introduced
into the stomach at the height of its activity in a form
accessible to the action of the gastric enzymes, it will,
at least to a great extent, be digested and will not pass
into, nor be available for its own enzymic function,
in the small intestine. For these reasons pancreatin
should be administered in a form in which it will not
readily be acted on by the gastric secretions, that is,
it should be prescribed in an enteric coated capsule,
and should be introduced toward the end of the normal

period of gastric digestion, which would be about two
to three hours after meals. And it would surely be a
mistake to administer pepsin, rennin, diastase, pan-
creatin and hydrochloric acid in one solution. Another
thing to be remembered in connection with enzymes
is the fact that alcohol inhibits their action, and there¬
fore the administration of these in the form of elixirs
or wines appears illogical.

In the time allotted for a paper which, I fear, I have
more than exhausted, one is necessarily compelled to
limit oneself to broad outlines, rather than to indulge
in detailed minutiae. I have therefore endeavored
merely to point out the possibilities of careful analysis
of drug action within the realm and reach of the gen¬
eral practitioner of medicine.

INFLUENZA AT THE UNITED STATES
NAVAL HOSPITAL, LEAGUE

ISLAND, PA.
FRANCIS J. DEVER, M.D. (Philadelphia)
RUSSELL S. BOLES, M.D. (Philadelphia)

AND

EUGENE A. CASE, M.D. (Lansdowne, Pa.)
Lieutenants, M. C., U. S. N. R. F.

LEAGUE ISLAND, PA.

Influenza first made its appearance in epidemic form
at the U. S. Naval Hospital, League Island, Pa., Sept.
12, 1918, on which day sixty-six patients were admitted
from the receiving ship extension barracks. The epi-demic continued in unabated form until September 17,
when the crisis was reached.

Our clinical observations were made on 600 cases
of influenza of which 168 patients developed pneu-
monia ; of the latter, forty-eight died. The disease
spread more rapidly among men in barracks than
among those living in tents.

In general, the prognosis in uncomplicated cases of
influenza is good as to life. Several instances of acute
pulmonary tuberculosis have been observed following
an attack of influenza, and it is very probable that
latent tuberculosis lesions are converted into active
foci by the influenza infection. Influenza occurring
in patients with chronic diseases, such as nephritis, is
a very serious matter.

TREATMENT

No specific treatment has been found to date. A
more or less routine treatment adapted to the individ-
ual requirements was carried out in this hospital with
uniformly good results. On admission the patient was

put to bed and magnesium sulphate ordered. Ten
grains of pulvis ipecacuanhae et opii (Dover's pow¬
der), with a glass of hot unsweetened lemonade, tea
or milk were then administered. A mustard plaster
usually relieved the pains or oppression in the chest.
If not, a small dose of codein or morphin was given.
In all cases the coal tar products were withheld on
account of the prostration already present. When the
general muscular pains and headaches were quite
severe, acetylsalicylic acid in 5 grain doses was given
with benefit. Quinin was used with caution because
of the possibility of middle ear disease. In practicallyall cases one-half ounce of liquor potassii citratis was

given every three hours until the acute stage was

passed. Stimulation, usually consisting of tincture of
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nux vomica or strychnin, caffein and whisky were fre¬
quently employed. Whisky was not given when nausea
or other gastro-intestinal symptoms were present.
Water in large quantities was insisted on. The bowels
were kept open daily. Food was prescribed according
to the patient's appetite, regardless of fever. Certainly
no good can come in starving patients so desperately
in need of the proper kind of nourishment.

The treatment of pneumonia was entirely symptom¬
atic. If Type I pneumococci could be isolated, the
specific serum was employed. Glucose in 15 per cent,
solution, with or without sodium bicarbonate given
by rectum by the drop method is an aid in combating
severe toxemia. Venesection was resorted to in a
number of cases with absolutely no benefit.

USE OF VACCINES

After the nature of a drowning person grasping at a

straw, a stock influenza vaccine was used as a pre¬
ventive in fifty individual cases and as a curative agent
in fifty other uncomplicated cases.

TABLE 1.—FORMULA OF THE VACCINE
Per C.c.

Influenzabacillus. 200,000.000
Pneumococcus. 100,000.000
Streptococcus. 100,000,000
Staphyloeoccus pyogenes-aureus. 200,000.000
Staphyloeoccus pyogenes-albus. 200,000,000
Micrococcuscatarrhalis. 200,000,000

As a preventive it was given every forty-eight hours
for four doses. The first injection was 0.3 c.c, the
second 0.6 c.c, and the third and fourth 1 c.c. In no

case was there any severe reaction, and none of the
individuals contracted the disease. Most of them were

hospital apprentices working in wards for from twelve
to fifteen hours a day. Of course, other safeguards
were insisted on, such as wearing a mask continually
while in the ward and observing the strictest cleanli¬
ness of the hands and body. Some few, however, who
wore a mask and were not injected became victims of
the infection. Let it be said here that the careful and
consistent wearing of a properly fitting mask can be
expected to afford a reasonably certain protection
against the disease.

In the fifty uncomplicated cases treated with vac¬

cine, none of the patients developed pneumonia, and
but one developed pleuritis. After a stubborn and
prolonged resistance, the pneumonia patients suc¬
cumbed. The course of the disease in the others, with
few exceptions, was definitely shortened, and prostra¬
tion seemed less severe. The patients apparently not
benefited were those admitted from four to seven days
after the onset of their illness. These were out of all
proportion to the number of pneumonias that devel¬
oped and the severity of the infection of the control
cases. The effects were always more striking, the
earlier the vaccine was administered.

The number of patients treated with vaccines and
the number immunized with it is entirely too small to
allow of any certain deductions ; but so far as no
untoward results accompany their use, it would seem

unquestionably safe and even advisable to recommend
their employment.

LABORATORY STUDIES

The bactériologie studies of this epidemic made thus
far have not been conclusive, though most of the obser¬
vers have demonstrated B. influenzae in a considerable
proportion of their cases.

Little, Garofalo and Williams1 failed to find B.
influenza-e, but did find a gram-negative diplococcus in
all their cases.

Gotch and Whittingham2 have found B. influenzae
in 8 per cent, by cultural methods and in 62 per cent.
in stained smears from the sputum, and attributed the
infection to a gram-negative coccus, "perhaps in asso¬
ciation with the influenza bacillus."

Averill, Young and Griffiths3 were able to cultivate
the Pfeiffer bacillus from the sputum.

Matthews,4 using a trypsinized blood agar medium,
found this organism in all of twelve cases studied.
His cultures were made from the nasopharynx by
means of the test tube.

Martin5 found the influenza bacillus both in smears
and in cultures and believes the epidemic to be true
influenza.

Krumbhaar6 takes issue with Little, Garofalo and
Williams, finding B. influenzae in three fourths of a
small group of cases.

Keegan,7 in this country, had rather unsatisfactory
results from sputum cultures and mouse inoculations,
but found B. influenzae in some of his cases. In cul¬
tures from the lungs, however, in twenty-three cases,
he was able to isolate the organism in 82.6 per cent.,
31.6 per cent, being pure cultures.

Barnett8 made several unsuccessful attempts to
isolate the organism from the sputum and naso-

pharyngeal smears at a naval base in Scotland.
It is well to repeat, however, what has been pointed

out before,9 that the causative organism was not dis¬
covered during the epidemic of 1889, but in 1892, when
Pfeiffer demonstrated the bacillus that bears his name.

In the studies conducted at the League Island Hos¬
pital, the medium used was unlaked human or rabbit
blood agar titrated to plus 0.5 and citrated bouillon,
containing blood and having the same reaction.

One hundred and five cultures were made from the
sputum, thirty-four from the1 nasopharynx, eleven
from the laryngeal region and eleven from the eye.
In only four cases was B. influenzae isolated in pure
culture, though in some twenty cases an organism
similar in morphology and staining characteristics was

present, all obtained from the sputum. Stained smears
of sputum showed an organism resembling the Pfeif¬
fer bacillus in a good percentage of the cases studied.
Numerous other organisms were found, the most
important being the pneumococcus in the majority of
the cultures, streptococci, the nonhemolytic strain pre¬
dominating, Microcoçcus catarrhalis and staphylo-
coccus.

The presence of these organisms, especially the
pneumococcus and streptococcus, while of no very
great significance, is interesting in view of the very
common complication of pneumonia.

Blood cultures were negative in all but one of
twenty-six cases. In this instance, a case of pneumonia
in which the patient was moribund at the time, a Type

1. Little, T. R.; Garofalo, C. J., and Williams, P. A.: Lancet
2:34, 1918.

2. Gotch, O. H., and Whittingham[ill] H. E.: Brit. M. J. 2:82, 1918.
3. Averill, C.; Young, G., and Griffiths, J.: Brit. M. J. 2: 111, 1918.
4. Matthews, John: Lancet 2:104, 1918.
5. Martin, C. J.: Brit. M. J. 2:281, 1918.
6. Krumbhaar, E. B.: Lancet 2:123[ill] 1918.
7. Keegan, J. J.: The Prevailing Pandemic of Influenza, J. A. M. A

71: 1051 (Sept. 28) 1918.
8. Hewlett, A. B., and Alberty, W. M.: Influenza at Navy Base Hos-

pital in France, J. A. M. A. 71: 1056 (Sept. 28) 1918.
9. Bacteriology of the Influenza Pandemic, editorial comment, Brit.

M. J. 2: 139, 1918.
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IV pneumococcus was isolated. The blood was

planted in agar and citrated bouillon and cultivated
under both' aerobic and anaerobic conditions. The
results of this study were somewhat disappointing so
far as the demonstration bacteriologically of B. influ¬
enzae as the etiologic factor in the epidemic at this
station was concerned. This may have been due to
unfamiliarity with the organism and inappropriate
culture mediums, though in cases in which positive
growths were obtained, the organism was not espe¬
cially difficult to find and it grew readily on the
medium.

PNEUMONIA

Forty-two cases of pneumonia were studied by the
Avery method for type determination. In twelve
specimens of sputum the results were unsatisfactory,

TABLE 2.—TYPE DETERMINATION BY AVERY METHOD
Number Per Cent.

TypeI.. 7 16%
TypeII. 7 16%
TypeIII.;. 5 12
TypeIV. 11 26
unsatisfactory. 12 28

the bouillon cultures showing streptococci, gram-
negative bacilli similar to the influenza bacillus, both
in association with other organisms, and few, if any,
pneumococci.

In one fatal case both a Type II and a Type III
pneumococcus was found.

Tables 3 and 4 give the results of the leukocyte and
differential counts in uncomplicated influenza and in
influenza complicated by pneumonia and pleurisy.

From the tables it will be seen that in uncomplicated
influenza the tendency is toward leukopenia, this being
well marked in some cases. In the pneumonias com¬

plicating influenza, leukocytosis was present in the
majority of instances.

TABLE 3.—BLOOD COUNTS IN INFLUENZA
Number Poly- Small Large Eosino-

of morpho- Mono- Mono- phils,
Case Leu- nuclears, nuciears, nuciears, per

kocytes per Cent. per Cent. per Cent. Cent.
1 6,000 75 20 5
2 16,800 85 12 3
3 8,000 83 9 8
4 8,000 54 48 8
5 6,500 78 19 3
6 9,000 78 20 2
7 5,201 35 28 7
8 7,800 59 14 26 1
9 8,200 70 25 5

10 4,300 65 22 12 1
11 4,550 68 28 4
12 9,000 80 15 5
13 8,600 46 30 21 3
14 8,000 48 23 2 28

Average 7,782

Of three pneumonia patients with leukopenia, two
recovered and one died. Of four with a normal blood
count, one died. Five of those with leukocytosis died.
The differential counts had nothing characteristic
about them. One patient, showing eosinophils, subse¬
quently developed otitis media and mastoiditis.

URINALYSIS
The urine of 225 patients was examined; 150, or 66

per cent., contained albumin, and eighty-three, or 37
per cent., casts. Pus cells and leukocytes also were

quite common. These findings are an index of the
effects of the toxemia on the kidneys, producing dis¬
tinct kidney irritation even to the extent of well marked
parenchymatous change. It is well to remember,
though, that the cases of those sent to the hospital were,
as a rule, more severe than many treated in the various
sick bays at this station.

NECROPSIES

Unfortunately we were able to secure but two
necropsies, both of patients dying from pneumonia.

Case 1.—Consolidation of a dark red, glazed, "meaty"
appearance involved the dependent third of the lungs with a

fibrinous exúdate of mild degree on the corresponding pleural
surface. The air-containing portions of the lungs were
edematous.

The kidneys presented acute parenchymatous nephritis.
The other organs were not changed to any important extent.

Cultures from the heart's blood, lungs and spleen yielded a

Type IV pneumococcus.
Case 2.—There was a consolidation in the lower lobe of

the left lung, with slight involvement of the pleura. On the
right side, in addition to almost complete consolidation of
the middle and lower lobe, there was a large area of con¬
solidation in the upper lobe.

The cut surfaces of these consolidations were similar, pre¬
senting a mosaic of dark red, glazed areas, grayish red gran-

TABLE 4.—BLOOD COUNTS IN INFLUENZA COMPLICATED
BY PNEUMONIA AND PLEURISY

Case

10
11
12
13
14
15
16
17
18
19
20
21

24
25
26
27
28
29
30
31
32
33
34
35

Average

Number
of

Leu¬
kocytes
15,400
17,600
17,000
4,800

12,600
32,000

.

18,000
9,000
5,000
8,000

18,900
8,000

12,800
19,400
12,000
15,800
15,800
15,800
17,200
13,800
9,000
4,900

16,600
12,800
14,200
24,600
20,800
23,400
33,700
18,000
25,000
19,400
14,400
14,600
15,400
15,906

Poly-
morpho-
nuclears,
per Cent.

83
76
85
76
84
76
87
75
76
74
75
69
81

76
76
76
70
78
65
50
81
84
86
84
85
88
84
84
93
78
84
85
79

Small
Mono-

nuclears,
per Cent.

14
18
12
22
16
20
10
22
21
26
16
17
18
15
14
16
21
18
24
19
31
50
16
12
11
13
12

8
14
9
4

15
12

6
16

Large
Mono-

nuclears,
per Cent.

3
6
S
2

Eosino-
phils,
per

Cent.

ular ones, others more of the character of gray hepatization,
and some showing a softened exúdate, suggesting beginning
resolution. This, in our opinion, indicates that the lesion was
essentially a bronchopneumonia that had by extension become
lobar in distribution.

On the rijdit side there was also a serofibrinous pleuritis,
with extensive fibrinous exudation.

The kidneys were the seat of well marked parenchymatous
changes, and the spleen was moderately enlarged.

Cultures from the heart's blood, both lungs, right pleura
and spleen yielded a Type IV pneumococcus.

In neither necropsy was the influenza bacillus iso¬
lated.

Infant Mortality and Welfare.—The infant mortality rate
is considered the most sensitive index we possess to social
welfare. It reflects at once conditions which improve or
interfere with the normal health or life of the community. As
conditions which make for normal family and community life
are improved, the infant death rate decreases. When these
conditions are disturbed, the rate correspondingly increases.
The infant mortality rate, therefore, may be taken as the
barometer of the social welfare of the community.—Handbook
of Child Hygiene, Kansas State Board of Health.
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